Phytoplankton are tiny floating plants (algae) living in oceans. In the process of photosynthesis, phytoplankton produces half of the world's oxygen. Moreover, by primary production, death and sinking, they transport carbon from the ocean's surface layer to marine sediments. There are many species of phytoplankton that can be distinguished according to morphology.
Introduction
The evolution-related Truscott-Brindley model [1] for the generalized phytoplanktonzooplankton populations is given by 
.
(1 )
where X represents the population of phytoplankton and Y the population of zooplankton.
The growth rate of production of phytoplankton is represented by a logistic growth function, with a maximum growth rate , r and a carrying capacity K . Predation of the phytoplankton is represented by a Holling type III functional response [2] , where  is the maximum specific predation rate and a governs how quickly that maximum is attained as prey density increases. Ecological observations [3] justify the use of a predation function which saturates for high prey densities. The parameter  represents the specific rate of removal of zooplankton population. The parameter  represents the ratio of biomass consumed to biomass of new herbivores produced. It covers a wide range of processes in nutrition and reproduction. A small proportion of the zooplankton are capable of reproduction, only some of the food ingested is assimilated and only a small amount of this is used for reproduction. It is not necessary to calculate these ratios directly as  can be estimated implicitly from the values of steady population levels [3] and the value of maximum specific predation rate,  [4] . The presence of  or a similar effect is essential to the functioning of this model.
It is convenient to study the mathematical model given by equation (1) (1 ) ,
The generalized Truscott-Brindley model, can be written as
Stability is a main concern in population model modeling the predator-prey dynamics [25] [26] [27] . Dubey et al., [17] proposed an analytical solution to the modified LotkaVolterra model using Boubaker polynomial expansion scheme. Milgram commented on the claimed stability of solution to the accelerated-predator-satiety Lotka-Volterra predatorprey model, proposed by Dubey et al., [17] . His critics are based on incompatibilities between the claimed asymptotic behavior and the presumed Malthusian growth of prey population in absence of predator. In the next section, I briefly explain the stability behavior of the proposed model system (3) where the growth of the prey population is governed by logistic growth function with a maximum growth rate , r and a carrying capacity K .
Stability Analysis
The model system (3a)-(3b) has three non-negative equilibrium points, 
where
Proof The proof is based on a Lyapunov direct method. Consider the positive definite 
We have
Substituting (6) in (5) we obtain:
Without loss of generality, we choose .
dt dV / is negative under the condition (4). We conclude that V is a Lyapunov function with respect to * E . Hence, * E is globally asymptotically stable.
BPES resolution protocol
The resolution of system (3) is based on combining the two equations, as a prelude to the application of the Boubaker polynomials expansion scheme (BPES). The system can be written as
The Boubaker polynomials expansion scheme (BPES) ( [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] ) is an analytical resolution protocol which was published by Oyodum et al. [5] . Recently, ) developed a numerical model for the spatial time-dependant evolution of A3 melting point in C40 steel material during a particular sequence of resistance spot welding. In ecology, a solution of accelerated-predator-satiety Lotka-Volterra predator-prey model is obtained by Dubey et. al. [17] using the Boubaker polynomials expansion scheme.
In the present study, the BPES protocol investigations are performed using the following series expansion The initial conditions imply
Substituting the expressions (9) in the first equation of (8), we obtain 
Numerical simulation
For the numerical study of the model system (3), we have considered two sets of parameter values. For the first set of parameters values, we obtain stable focus and limit cycles as presented in Figure 1 for different values of an adjustable non-negative parameter 0, 0.5 and 1.   For the first study, the initial conditions are taken as ,
The following dynamical outcomes are obtained.
Case 1:
: 0   Stable focus: 
Conclusions and Discussions
The similarity of the behavior of the two populations, with respect to the results presented by Freund et al. [18] , Martin [19] , and Malchow et al. [20] , suggests that the results may be applicable to a broad class of zoological populations, bi-stable systems which exhibit excitable dynamics. Some authors [21] [22] [23] have studied the affects of variations in the initial composition of the system on the time dependent behavior. In this context, we have considered the affects of different initial conditions (1:1 and 1.8:1 proportions). Results show that the asymptotic behaviors of the analyzed models agree with those published by Richards et al. [23] , and Biktashev et al. [24] .
